Synthesis of barbituric acid derivatives and their effect on survival of functional hepatocytes from adult rats in primary culture.
Ten barbituric acid (BA) derivatives were synthesized and tested for their potency for supporting survival of functional hepatocytes from adult rats in primary culture. Of the 10 BA derivatives, 7 compounds (C-2, 3, 4, 5, 6, 9, and 10) efficiently supported hepatocyte survival for at least 2 wks in primary culture. Especially C-5, 6, and 9 showed excellent efficiency for such action. The optimum concentrations of the BA derivatives for observing the morphological and biochemical effects differed from each other. The maintenance of hepatocytes was attained only in the continuous presence of the BA derivatives in the medium. The morphologic features of hepatocytes surviving in the presence of the BA derivatives resembled those of hepatocytes 24 h after inoculation. The surviving hepatocytes secreted remarkably large amounts of albumin into the culture media. Tyrosine aminotransferase (TAT) activity was higher in the 1-wk-old cultures treated with C-5, 6, and 9 than in the freshly isolated hepatocytes. The addition of dexamethasone (10 microM) caused a 1.7 to 2.1-fold induction in TAT activity. The basal levels of TAT activity and the induction rates increased in the cultures treated with C-5 and 6 from Week 1 to 2 of primary culture.